R ectovaginal fistula (RVF) is a devastating condition with a significant influence on quality of life because of an offensive discharge, soreness, loss of confidence, and loss of sexual function. It is most commonly caused by obstetric injury, radiation, or underlying diseases, such as Crohn's. 1 The principle treatment is surgical repair, and many techniques have been described. Reported success rates vary between 0% and 100%, and the heterogeneity of data makes interpretation of results difficult. 2 One reason for a failed repair of complex RVF may be scarring and devascularization of the surrounding tissues. The introduction of bulky, well-vascularized tissue between the rectum and vagina should promote healing. In low fistulas with sphincter defects, sphincter muscle [3] [4] [5] Locally produced flaps and grafts can lead to poor scarring and pain at the donor site, and wound infections are common.
An alternative approach for the repair of RVF is the use of a pedicled omental flap. Omentum is a well-vascularized and high lymphatic tissue that has been successfully used in repair of infected sternotomy wounds and for other reconstructive purposes. [6] [7] [8] Laparoscopic mobilization of the omentum results in smaller scars than traditional laparotomy or fasciocutaneous or muscle flaps. The aim of the current study was to report the outcome of this approach for repairing complex RVFs using a simultaneous combined laparoscopic and perineal approach.
TECHNIQUE
The patient was placed in the lithotomy position. The RVF was approached transperineally. The rectovaginal septum was dissected up to the fistula tract, and the openings on both vaginal and rectal sides were closed using interrupted, absorbable sutures. The dissection was continued cranially to meet the laparoscopic dissection that was being undertaken from above.
The laparoscopic surgeon placed 1 Hasson port infraumbilically and two 5-mm ports into the right and left iliac fossas. Considering the middle omental artery joins the right and left omental arteries to form the distal arcade on the free border of the omentum (Barlow's arcade), we divided the arterial branches between Barlow's arcade and the gastroepiploic arcade that supplies the omental arteries to mobilize the omentum while retaining its blood supply. The rectum was then mobilized from the right lateral side of the mesorectum and then proceeding anteriorly. The peritoneum between the rectum and the vagina was incised and the anterior mobilization was carried out to the pelvic floor to connect with the perineal dissection. The mobilized omentum was interpositioned into the rectovaginal septum and then pulled down by the perineal operator and secured at skin level with absorbable sutures. A defunctioning ileostomy or colostomy was in place before omental repair. The surgical technique can be viewed in a Video at http://links. lww.com/DCR/A477.
Consecutive patients referred to a tertiary referral hospital with recurrent or very large (>3 cm) RVF with associated major scarring were repaired using this method between March 2012 and June 2015. Demographic data including age, BMI, ASA physical status classification, cause of RVF, previous surgery for RVF, and comorbidities were recorded. The results of preoperative investigations, such as findings during physical examination and MRI, were also noted. Operative details were reviewed and complications were classified using the Clavien-Dindo classification.
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RESULTS
Seven patients with a median age of 37 years (range, 23-47 y) underwent an RVF repair with a combined laparoscopic and perineal omental interposition and perineal repair. All of the patients had good general health status (ASA I to II) with a median BMI of 24.5 (range, 20.6-28.1). Four patients had developed an RVF after obstetric injury. Two developed fistulas after transvaginal rectocele repairs by gynecologists. The final patient had an RVF after a low anterior resection for a fecal bolus, which could not be dislodged from a megarectum. All were tertiary referrals, including 3 from outside the United Kingdom.
The median duration of RVF before repair was 14 months (range, 4-34 mo). Six patients had recurrent fistulas, with a history of a total of 16 previous failed RVF repairs between them. Details of the previous repairs were sparse in some patients but described as 4 mucosal advancement flaps, 2 vaginal repairs, 1 transverse perineal repair, 2 Singapore flaps, 2 Martius grafts, 2 Biodesign fistula plugs, 1 Gracilis interposition, 1 Biodesign mesh, and 1 bovine collagen patch. In 2 patients the omental interposition was their first repair. The patient characteristics and outcomes are shown in Table 1 .
All of the patients underwent a combined laparoscopic and perineal omental interposition and perineal repair; 1 patient, who had undergone 3 previous major repairs with major scarring, underwent a coloanal pullthrough as well as an omentoplasty. The median hospital stay was 4 days (range, 4-10 d). One patient developed a wound infection during hospital stay, which was treated conservatively with antibiotics for 7 days. The patient with the coloanal pull-through was readmitted to the hospital after 16 days with a rectovaginal hematoma, which was aspirated under CT guidance. Formal assessment of the sphincter complex was undertaken preoperatively but not postoperatively, because no functional problems were reported.
The latest available follow-up of all patients was at a median of 15 months (range, 8-41 mo). The outcome of fistula healing was evaluated with examination under anaesthesia first at 3 months after the surgery and subsequently if there was any suspicion of incomplete healing. We inspected the area, and if there was any sign of a potential opening, it was probed gently with various fistula probes. When there was any doubt we filled the vagina with Savlon (an antiseptic combination of cetrimide and chlorhexidine gluconate) and inflated the rectum with air with the patient head down to exclude a communication.
Stoma closure was performed in all of the patients at a median of 11 months (range, 3-19 mo). In 2 patients, small blind ending sinuses from the rectal side were found during their first examination under anaesthesia followup after 3 months, which led to delayed stoma closure. There was 1 late complication; this patient was seen in clinic 15 months after the operation with a perineal hernia and underwent a laparoscopic repair with biological mesh.
DISCUSSION
Multiple operative techniques have been described to treat complex RVF. Currently there is no gold standard operation, and a choice of repair is based on surgical expertise but the recurrence rate can be high. 10, 11 Our study has shown that the use of omental interposition and mucosal repair is effective for patients even with complex RVF. Despite a history of previous multiple failed repairs, all 7 patients had no recurrence at the latest follow-up. This technique is also minimally invasive, with no harvest site morbidity. 12 Furthermore, the operation is safe, with a low complication rate in our hands, and the length of hospital stay postoperation was short.
There have been a limited number of publications on laparoscopic omental interposition for the treatment of RVFs. 12, 13 There is only 1 study 14 on the treatment of low and mid-RVFs with omentoplasty using a combined laparoscopic and perineal approach. The rectal defect was closed by an omental flap reconstruction in 6 patients, and the other 3 patients underwent an anterior resection of the rectum. Four patients had recurrent fistulas and had been defunctioned before surgery. The vaginal defect was closed by sutures or by omental flap reconstruction by dividing the omentum in more portions. There were no recurrences of RVF at a median follow-up of 22 months, but 1 patient presented with a trans-sphincteric fistula and needed additional surgery. Another patient had anastomotic insufficiency but was already defunctioned, therefore no additional action was undertaken.
Our study complements the above studies, but it highlights the importance of the combined perineal and abdominal approach to allow full coverage of the rectovaginal septum. Omental interposition works probably because well-perfused omentum promotes healing in contaminated areas. Moreover, adipose tissue itself could partially be responsible for the better outcome. Recent stem cell research has focused on the fact that adipose tissue promotes wound healing. Preclinical and clinical studies have shown that adipose-derived stem cells modulate the host environment through paracrine action by secreting anti-inflammatory and cytoprotective molecules. 15 In the current series, all of the patients presented to us with defunctioning stoma. We believe that diversion may give patients the maximum chance to heal at the first attempt at a repair. It is also possible to defunction at the time of a repair and wash out the distal limb. The success rates and limited scarring have now led us to use this technique in patients undergoing primary repair of RVF. The number of patients treated in this study was small. A larger case series is ongoing. To date no patients with fistulas secondary to IBD or previous radiotherapy have been included. This is a challenging group, 1, 3, 16, 17 and whether this technique can also be applied to a selected group of these patients also remains to be investigated.
